High frequency EEG activity in infants born prematurely unexpectedly declines from 35 to 45 weeks postmenstrual age.
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h i g h l i g h t s
High frequency EEG activity in infants born prematurely unexpectedly declines from 35 to 45 weeks postmenstrual age.
This decline in activity can be accounted for by a decrease in the rate of high frequency EEG bursts. These changes in EEG activity during early development overlap with a transition in GABA's effects on neurons and the dissolution of the transient circuitry of the cortical subplate. a b s t r a c t Objective: To quantify spectral power in frequency specific bands and commonly observed types of bursting activities in the EEG during early human development. Methods: An extensive archive of EEG data from human infants from 35 to 52 weeks postmenstrual age obtained in a prior multi-center study was analyzed using power spectrum analyses and a high frequency burst detection algorithm. Results: Low frequency power increased with age; however, high frequency power decreased from 35 to 45 weeks. This unexpected decrease was largely attributable to a rapid decline in the number of high frequency bursts. Conclusions: The decline in high frequency bursting activity overlaps with a developmental shift in GABA's actions on neurons from depolarizing to hyperpolarizing and the dissolution of the gap junction circuitry of the cortical subplate. Significance: We postulate that quantitative characterization of features of the EEG unique to early development provide indices for tracking changes in specific neurophysiologic mechanisms that are critical for normal development of brain function. Ó 2012 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
For decades pediatric neurologists have studied electrical signals recorded from the scalp of human infants. Initially, investigators sought to visually characterize patterns of electrical activity that were evident in these signals and to determine developmental changes in these patterns (Andre et al., 2010; Werner et al., 1977) . With the advent of improved computer technology, pioneers in the field used bioengineering methodologies to quantify the amount of electrical activity, i.e. power in a frequency-specific manner (Parmelee, 1969) . These techniques revealed frequency dependent differences in power with sleep state (Curzi-Dascalova et al., 1988; Parmelee, 1969) and sleep position (Sahni et al., 2005) , variance in power with clinical status (Scher, 1994) , and differences between term and preterm infants (Scher et al., 1994a,b) .
Other investigators have characterized developmental changes in EEG during infancy, a notable study by Sterman et al. (1977) 
